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(54) Abstract Title 

Operation mode scheduling for portable radio communication apparatus 

(57) Portable radio communication apparatus which 
allows operation mode settings to be defined in 
accordance with a user schedule and more specifically 
with anticipated operating environment from the user's 
schedule. More specifically a portable radio 
communication apparatus 10, e.g. a mobile phone, is 
provided comprising a storage section 19 storing an 
operation mode table, in which at least one operation 
mode is stored that defines operation of the apparatus 
suitable for the operating environment, a schedule 
management section 13, which stores schedule 
information of a user and manages the action schedule, 
an operation mode timetable generating section 14 
which generates timetable information on the basis of 
the schedule management information, and an 
operation mode control section 15 which detects and 
uses the identified appropriate operating mode. 
Operation mode settings may comprise, upon detection 
of an incoming call, generation of a ringing tone, 
vibrator activation, LED activation, or comprise settings 
for key click sound generation or turning on/off a power 
supply. Furthermore the storage section may store a 
keyword table storing keywords representing an 
operation environment associated with each operation 
mode. Furthermore the operation mode control section 
may utilise flags, having associated keywords, to detect 
a change in operating mode at a time set (or indicated) 
by the flag(s). 
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PORTABLE RADIO COMMUNICATION APPARATUS 

BACKGROUND OF THE INVENTION 

Field of the Invention: 
5 The present invention relates to a portable radio 

communication apparatus such as a cellular phone set or 
portable information terminal equipment and, more 
particularly, to a portable radio communication apparatus 
having a schedule management function associated with a 

10 user's actions. 

Description of the Prior Art: 

With the widespread use of cellular phone sets, more 
people have indicated problems with their manner of use in 
public place and similar situations. The problems are 

15 mainly associated with the generation of a ringing tone and 
the influence of electromagnetic waves generated by 
cellular phone sets. More specifically, a ringing tone of 
a cellular phone set in a public place such as a train or 
theatre annoys others, and electromagnetic waves affect 

20 medical equipment in a hospital or crowded train. 

For this reason, current cellular phone sets have 
operation modes capable of setting operations in various 
situations. For example, the cellular phone set has an 
operation mode generally called the "manner mode" in which 



the cellular phone set operates while minimizing the 
inconvenience to surrounding people. 

According to an example of the manner mode, when this 
mode is set, the generation of a key click sound that is 
generated when a key is pressed is suppressed, and the 
generation of a ringing tone upon reception of an incoming 
call is suppressed. Instead of these sounds, vibrations 
of a vibrator are used to notify the user of an incoming 
call. in addition, the sensitivity of the microphone 
improves during speech communication to allow the user to 
communicate in a low voice. 

Operation modes may be set in accordance with various 
situations by combining settings that indicate, for 
example, whether to turn on/off a key click sound, turn 
on/off a ringing tone, change a tone, turn on/off a 
vibrator upon reception of an incoming call, and turn 
on/turn off /blink an LED. 

In consideration of the adverse effects of 
electromagnetic waves on medical equipment and the like in 
a hospital, crowded train, and the like, as well as 
ringing tones, settings that indicate, for example, 
whether to turn on/off the power supply and turn on/off 
the radio section power supply may be added as setting 
items for the operation mode. 

A current cellular phone set can transmit /receive 



electronic mail and connect to the Internet as well as 
having the telephone function. That is, the cellular 
phone set tends to serve as a multimedia terminal staying 
in close touch with daily life. In addition, the cellular 
5 phone set is expected to be further equipped with 
functions as those of a portable information terminal 
equipment, e.g., the functions of managing an address book, 
storing memos, and managing a schedule, and hence is 
evolving into a most familiar personal portable 

10 information terminal equipment. 

In a conventional cellular, phone set, the user 
switches operation modes associated with the settings that 
indicate, for example, whether to turn on/off a ringin^ 
tone upon reception of an incoming call and turn on/off a 

15 vibrator. If, however, the user forgets to perform 
switching operation, a ringing tone may be generated in a 
public place or radio waves may affect the surroundings . 
SUMMARY OF THE INVENTION 
The present invention has been made to solve the 

20 above problems in the conventional portable radio 
communication apparatus, and the preferred embodiment has 
as its object to provide a portable radio communication 
apparatus such as a cellular phone set which can reliably 
switch operation modes. 

25 According to a first aspect of the present invention, 



there is 

provided a portable radio communication apparatus having a 
schedule management function of storing and managing an 
action schedule of a user, comprising a storage section 
storing an operation mode table, in which at least one 
operation mode that defines operation suitable for an 
operation environment of the portable radio communication 
apparatus is associated with settings for making sections 
operate in the operation mode, and a keyword table, in 
which a keyword representing the operation environment is 
associated with the operation mode, a schedule management 
section for storing schedule management information 
indicating an action schedule of the user and managing the 
action schedule of the user, an operation mode timetable 
generating section for generating a timetable by 
extracting time at which the user starts acting, a flag 
being set at the time, and a keyword in the keyword table, 
the flag being added to the keyword, from the schedule 
management information, and an. operation mode control 
section for, when the time at which the flag is set has 
come, detecting the operation mode corresponding to the 
keyword added to the flag from the keyword table, 
detecting settings for the respective sections 
corresponding to the operation mode from the operation 
mode setting table, and using the settings. 
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According to the portable radio cSmmunication 
apparatus of the first aspect, a timetable to which a flag 
indicting the time at which operation modes are switched 
is added is automatically generated in advance by the 
5 operation mode timetable generating section on the basis 
of the schedule management information generated by the 
schedule management section. At the predetermined time, 
therefore, the operation mode of the portable radio 
communication apparatus is automatically switched to the 
10 operation mode corresponding to the timetable 
automatically generated by the operation mode control 
section. 

According to a second aspect of the present invention, 
there is 

15 provided a portable radio communication apparatus having a 
schedule management function of storing and managing an 
action schedule of a user, comprising a storage section 
storing an operation mode table, in which at least one 
operation mode that defines operation suitable for an 

20 operation environment of the portable radio communication 
apparatus is associated with settings for making sections 
operate in the operation mode, a schedule management 
section for storing schedule management information 
indicating an action schedule of the user and managing the 

25 action schedule of the user, an operation mode management 



section for generating a timetable, in which an operation 
mode used at predetermined time is set in advance, on the 
basis of the schedule management information, and an 
operation mode control section for, when the time at which 
operation modes are switched in the timetable has come, 
detecting settings for sections which correspond to a new 
operation mode from an operation mode setting table, and 
using the settings. 

According to the portable radio communication 
apparatus of the second aspect, a timetable for switching 
operation modes is automatically generated by the 
operation mode management section on the basis of the 
schedule management information generated by the schedule 
management section. At the predetermined time, therefore, 
the operation mode of the portable radio communication 
apparatus is automatically switched to the operation mode 
corresponding to the timetable automatically generated by 
the operation mode control section. 

The operation mode in either of the first and second 
aspects defines at least one of communication control 
settings including settings that indicate whether to 
generate a ringing tone upon reception of an incoming call, 
activate a vibrator upon reception of an incoming call, 
and turn on or blink an LED upon reception of an incoming 
call. 
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The operation mode in either' of the first and second 
aspects defines at least one of apparatus control settings 
including settings that indicate whether to generate a key 
click sound upon key operation, turn on an apparatus power 
5 supply, and turn on a radio section power supply. 

The portable radio communication apparatus in either 
of the first and second aspects comprises a cellular phone 
set . 

The portable radio communication apparatus in either 
10 of the first and second aspects comprises a portable 
information terminal equipment. 

As is obvious from the respective aspects, according 
to the present invention, since operation modes art: 
automatically switched, the portable radio communication 
15 apparatus can always be used according to the settings for 
an operation mode suitable for the operation environment. 
For example, this makes it possible to prevent the user 
from forgetting to turn off the power in a concert or turn 
off a ringing tone during a meeting. This therefore 
20 allows the user to behave properly and prevents him/her 
from annoying others. 



BRIEF DESCRIPTION OF THE DRAWINGS 

Preferred features of the present invention will now 
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be described, by way of example only, with reference to the 
accompanying drawings, in which :- 

Fig. 1 is a block diagram showing the main 
5 constituent elements of a cellular phone set according to 
the first embodiment of the present invention; 

Fig. 2 is a view showing an example of an operation 
mode setting table in the first embodiment; 

Fig. 3 is a view showing an example of a keyword 
10 table in the first embodiment; 

Fig. 4 is a view for explaining the operation of an 
operation mode timetable generating section in the first 
embodiment ; 

Fig. 5 is a flow chart showing the operation of an 
15 operation mode control section in the first embodiment; 

Fig. 6 is a block diagram showing the main 
constituent elements of a cellular phone set according to 
the second embodiment of the present invention; 

Fig. 7 is a view for explaining the operation of an 
20 operation mode management section in the second 
embodiment ; and 

Fig. 8 is a flow chart showing the operation of an 
operation mode control section in the second embodiment. 
DETAILED DESCRIPTION OF THE PREFERRED EMBODIMENTS 
25 Several preferred embodiments of the present 
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invention will be described below with reference to the 
accompanying drawings . Although each embodiment will 
exemplify the cellular phone set, the present invention is 
not limited to this. 
5 Fig. 1 is a block diagram showing the main 

constituent elements of a cellular phone set 10 according 
to the first embodiment of the present invention. 

Referring to Fig. 1, the cellular phone set 10 has an 
operation mode setting section 11, keyword setting section 

10 12, schedule management section 13, operation mode 
timetable generating section 14, operation mode control 
section 15, communication control section 16, apparatus 
control section 17, timer 18, and storage section 19. 

The operation mode setting section 11 sets at least 

15 one operation mode suitable for a predetermined operation 
state in accordance with a user request and stores it as 
an operation mode setting table in the storage section 19. 
For example, in such an operation mode, the following 
settings are set : whether to generate a ringing tone or 

20 vibration upon reception of an incoming call, whether to 
activate/inactivate (turn on/off) a termination LED, 
whether to generate a key click sound, whether to energize 
a radio section power supply, and the like. On the 
operation mode table, at least one operation mode and 

25 corresponding settings are recorded. 



The keyword setting section 12 sets a keyword 
representing an operation state corresponding to the 
operation mode set by the operation mode setting section 
11 in accordance with a user's request and records it as a 
keyword table in the storage section 19. 

The schedule management section 13 records a user's 
action schedule corresponding to a date as schedule 
management information in the storage section 19. 

The operation mode timetable generating section 14 
automatically generates a timetable for switching 
operation modes on the basis of the schedule management 
information and records it in the storage section 19 . 

in the timetable, flags are set in correspondence 
with the start and end times of the respective actions. 
If the keyword set by the keyword setting section 12 is 
included in information indicating a scheduled action that 
starts at given time, the keyword is added to the 
corresponding flag. If no keyword is included in 
information representing the scheduled action that starts 
at that time, no keyword is added to the flag. If there 
is no scheduled action that starts at the time, "normal" 
is added as a keyword to the flag. 

The operation mode control section 15 performs time 
management in accordance with the time Indicated by the 
timer 18. When the time corresponding to a given flag in 
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the timetable has come, the operation mode control section 
15 detects an operation mode corresponding to the keyword 
added to the flag from the keyword table, and detects the 
respective settings corresponding to the operation mode 
5 from the operation mode setting table. The operation mode 
control section 15 then gives the communication control 
section 16 and apparatus control section 17 instructions 
for the respective settings. Note that if "normal" is 
detected as a keyword, each setting is restored to a 

10 normal state. 

The communication control section 16 controls 
originating/terminating operations of a phone or the like 
in accordance with the instructions for the respective 
settings given by the operation mode control section 15, 

15 e.g., instructions for settings about whether to generate 
a ringing tone or vibration upon reception of an incoming 
call, turn on/off the termination LED. 

The apparatus control section 17 controls turning 
on/off of a key click sound, energization of the apparatus 

20 power supply or radio section power supply, and the like 
in accordance with instructions from the operation mode 
control section 15. 

The timer 18 manages time and a time interval in the 
cellular phone set 10. 

25 The storage section 19 stores the data generated by 
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other sections. 

An example of the operation of the cellular phone set 
10 according to the first embodiment of the present 
invention will be described next. 
5 Settings for the operation modes desired by the user 

have already been recorded as an operation mode setting 
table in the storage section 19 by the operation mode 
setting section 11. 

Fig. 2 shows an example of the settings for the 

10 operation modes. Referring to Fig. 2, three operation 
modes, namely modes A, B, and C, are set in the first 
embodiment. In the mode A, "key click sound" is OFF, 
"generation of ringing sound" is OFF, "termination 
vibration (vibrator)" is ON, "termination LED lighting" is 

15 OFF, "apparatus power supply" is ON, and "radio section 
power supply" is ON. In the mode B, "key click sound" is 
ON, "apparatus power supply" is ON, "radio section power 
supply" is OFF, and "radio section power supply" is OFF. 
In this mode, since "radio section power supply" is OFF, 

20 there is no need to make settings for the vibrator and 
termination LED. In the mode C, "apparatus power supply" 
is OFF, and hence there is no need to make settings for 
"key click sound", "generation of ringing tone", 
"vibrator", "termination LED lighting", and "radio section 

25 power supply" . 
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Keywords representing operation states corresponding 
to the respective operation modes have been set by the 
keyword setting section 12 in accordance with user's 
requests and recorded as a keyword table in the storage 
5 section 19. One or a plurality of keywords may be set for 
each operation mode. 

Fig. 3 shows an example of the keyword table. 
Referring to Fig. 3, "meeting" is set as a keyword 
corresponding to the mode A; "hospital", "train", and 
10 "bus" as keywords corresponding to the mode B; and 
"concert" as a keyword corresponding to the mode C. 

A user action schedule has already been recorded as 
schedule management information in the storage section 19 
by the schedule management section 13. 
15 First of all, the cellular phone set 10 generates a 

timetable from the schedule management information by 
using the operation mode timetable generating section 14 
and records it in the storage section 19. 

Fig. 4 shows an example of the correspondence between 
20 the schedule management information and the timetable. 
Referring to Fig. 4, plans 1 and 2 are set in the schedule 
management information. 

According to the schedule of this day, the user 
leaves home at 8:00, moves to his/her destination by train, 
25 holds a meeting at the destination from 13:00 to 17:00, 
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and moves by train, from 17:00 to 18:00, to the hotel 
where he/she stays. In plan 1, information indicating 
that the user is on a business trip from 8:00 to 18:00 and 
moves by "train" from home to the destination and from 
destination to the place where he/she stays is recorded. 
In plan 2, information indicating that the user holds a 
."meeting" at the destination from 13:00 to 17:00 is 
recorded. 

The keyword "train" for which a flag is set at 8:00 
is added to the generated timetable. Likewise, the 
keyword "meeting" for which a flag is set at 13:00 and the 
keyword "train" for which a flag is set at 17:00 are added 
to the timetable. No keyword for which a flag is set at 
18:00 is added. 

The telephone exchange 1 then gives the communication 
control section 16 and apparatus control section 17 
instructions for the respective settings. 

Fig. 5 is a flow chart showing the operation of the 
operation mode control section. 15. Referring to Fig. 5, 
the operation mode control section 15 makes time count by 
using the timer 18 in step 101, and checks in step 102 
whether a flag is set at the corresponding time in the 
timetable. 

If no flag is set, the flow returns to step 101 to 
continue time count. If a flag is set, the operation mode 



control section 15 checks in step 103 whether a keyword is 
added to the flag. 

If no keyword is added, the flow returns to step 101 
to continue time count. If a keyword is added, the 
5 operation mode control section 15 detects an operation 
mode corresponding to the keyword from the keyword table, 
and detects the respective settings for the operation mode 
from the operation setting table. The operation mode 
control section 15 then gives the communication control 
10 section 16 and apparatus control section 17 corresponding 
instructions . 

The cellular phone set 10 controls operation by using 
the communication control section 16 and apparatus control 
section 17 in accordance with instructions from the 
15 operation mode control section 15. 

For example, since the keyword "train" is added to 
the flag corresponding to 8:00, the cellular phone set 10 
automatically operates at 8:00 according to the settings 
indicating that "generation of key click sound" is OFF, 
20 "generation of ringing sound" is OFF, "vibrator" is ON, 
"termination LED lighting" is OFF, "apparatus power 
supply" is ON, and "radio section power supply" is ON. 

Although the first embodiment of the present 
invention has exemplified the cellular phone set, the 
25 present invention can be applied to a portable information 
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terminal equipment having a radio communication function. 
In this case, the arrangement of each section of the 
portable information terminal equipment which is a 
characteristic feature of the present invention is the 
same as that of the cellular phone set 10 in Fig. 1. 

The operation mode timetable generating section 14 
automatically generates a timetable to which flags 
indicating the times at which operation modes are switched 
are added from the schedule management information 
generated by the schedule management section 13. The 
operation mode control section 15 then automatically 
switches the operation modes in accordance with the 
timetable. This allows the communication control section 
16 and apparatus control section 17 to always operate 
according to operation modes suitable for operation states. 
For example, this prevents the user from forgetting to 
turn off the power during a concert or turn off a ringing 
sound during a meeting. This therefore allows the user to 
behave properly and prevents him/her from annoying others. 

A cellular phone set 20 according to the second 
embodiment of the present invention will be described next. 

Referring to Fig. 6, the cellular phone set 20 
includes an operation mode setting section 21, schedule 
management section 23, operation mode management section 
24, operation mode control section 25, communication 
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control section 26, apparatus control section 27, timer 28, 
and storage section 29. , 

The operation mode setting section 21, schedule 
management section 23, communication control section 26, 
apparatus control section 27, timer 28, and storage 
section 29 are identical to the operation mode setting 
section 11, keyword setting section 12, schedule 
management section 13, communication control section 16, 
apparatus control section 17, timer 18, and storage 
section 19 in Fig. 1. 

As shown in Fig. 7, the operation mode management 
section 24 generates a timetable in which operation modes 
used at the respective times are set on the basis of 
schedule management information and records it on the 
storage section 29. According to an example of the method 
of generating a timetable, information indicating 
operation modes are set in advance in schedule management 
information in accordance with user's requests, and 
operation modes are extracted from the information to be 
recorded on a timetable. As in the portable radio 
communication apparatus (cellular phone set) 10 in Fig. 1, 
the correspondence between operation modes and keywords 
may be set in advance, a keyword may be extracted from the 
schedule management information, and an operation mode 
corresponding to the keyword may be recorded on a 
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timetable. 

The operation mode control section 25 performs time 
management in accordance with the time indicated by the 
timer 28, and determines an operation mode on the basis of 
the timetable generated by the operation mode management 
section 24. The operation mode control section 25 then 
detects the respective settings for the operation mode 
from the operation mode setting table and gives the 
communication control section 26 and apparatus control 
section 27 instructions for the respective settings. 

Referring to Fig. 8, the operation mode control 
section 25 operates as follows. First of all, in step 201, 
the operation mode control section 25 performs time count 
by using the timer 28, and checks on the timetable in step 
202 at the corresponding time whether the operation mode 
has changed. If the operation mode has not changed, the 
flow returns to step 201 to continue time count. If the 
operation mode has changed, the flow advances to step 203 
to detect the respective settings for the new operation 
mode from the operation mode table. The operation mode 
control section 25 then gives the communication control 
section 26 and apparatus control section 27 corresponding 
instructions . 

The operation mode management section 24 
automatically generates a timetable for switching 



operation modes from the schedule management information 
generated by the schedule management section 23. The 
operation mode control section 25 automatically switches 
the oepration modes in accordance with the timetable. As 
5 in the cellular phone set 10 in Fig. 1, the communication 
control section 26 and apparatus control section 27 can 
always operate in an operation mode suitable for each 
situation. 

While the present invention has been described in its 

10 preferred embodiments, it is to be understood that the 
words which have been used are words of description rather 
than limitation, and that changes may be made to the 
invention without departing from its scope as defined by 
the appended claims. 

15 Each feature disclosed in this specification (which 

term includes the claims) and/or shown in the drawings may 
be incorporated in the invention independently of other 
disclosed and/or illustrated features. 

The text of the abstract filed herewith is repeated 

2 0 here as part of the specification. 

In a portable radio communication apparatus, a storage 
section stores an operation mode table, in which at least 
one operation mode that defines operation suitable for the 
operation environment of the apparatus is associated with 

2 5 settings for making sections operate in the operation mode, 
and a keyword table, in which a keyword representing the 
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operation environment is associated with the operation 
mode. A schedule management section stores schedule 
management information indicating an action schedule of the 
user, and manages the action schedule. An operation mode 
5 timetable generating section generates a timetable by 
extracting time at which the user starts acting, a flag 
being set at the time, and a keyword in the keyword table, 
the flag being added to the keyword from the schedule 
management information. When the time at which the flag is 
10 set has arrived, an operation mode control section detects 
the operation mode corresponding to the keyword from the 
' keyword table, detects settings corresponding to the 
operation mode from the operation mode setting table, and 
uses the settings . 



CLAIMS : 



1. A portable radio communication apparatus having 
a schedule management function of storing and managing an 
action schedule of a user, comprising: 

(a) a storage section storing an operation mode 
table, in which at least one operation mode that defines an 
operation suitable for an operation environment of said 
portable radio communication apparatus is associated with 
settings for making sections operate in the operation mode; 

(b) a schedule management section for storing 
schedule management information indicating an action 
schedule of the user; 

(c) an operation-mode timetable -generating section 
for generating a timetable on the basis of the schedule 
management information; and, 

(d) an operation-mode control section for detecting, 
when a predetermined time in the timetable has arrived, 
settings for sections which correspond to a new operation 
mode from an operation-mode setting table, and using the 
settings . 

2. An apparatus according to claim 1, wherein in the 
operation-mode timetable-generating section a timetable is 
generated in which an operation mode to be used at the 
predetermined time is set in advance. 
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3. An apparatus according to claim 1, wherein the 
storage section also stores a keyword table, in which a 
keyword representing the operation environment is associ- 
ated with each operation mode, wherein in the operation- 
mode timetable-generating section a timetable is generated 
by extracting a time at which the user starts an action, a 
flag being set to that time and a keyword in the keyword 
table being added to the flag, and wherein in the 
operation-mode control section the predetermined time 
corresponds to the time set by the flag, at which time the 
operation-mode control section detects that operation mode 
that corresponds to the keyword added to flag from the 
keyword table. 

4. An apparatus according to claim 1, 2 or 3 , where- 
in the operation mode defines at least one of communication 
control settings including settings that indicate whether, 
upon reception of an incoming call, to generate a ringing 
tone, activate a vibrator, and/or turn on or blink a LED. 

5. An apparatus according to claim 1, 2 or 3, where- 
in the operation mode defines at least one of apparatus 
control settings including settings that indicate whether 
to generate a key click sound upon key operation, turn on 
an apparatus power supply, and/or turn on a radio section 
power supply. 



6. An apparatus according to claim 1, 2 or 3 , where- 
in said portable radio communication apparatus comprises a 
cellular phone set. 

7. An apparatus according to claim 1, 2 or 3 , where- 
in said portable radio communication apparatus comprises 
portable information terminal equipment. 

8. A portable radio communication apparatus sub- 
stantially as herein described with reference to and as 
shown in the accompanying drawings . 
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